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Sugars are versatile molecules that play a variety of roles in the organ-
ism. For example, they are important in energy storage processes or as
structural scaffolds. Here, we focus on the monosaccharide present in DNA
by addressing the conformational and puckering properties in the gas phase
of - and -methyl-2-deoxy-ribofuranoside and - and -methyl-2-deoxy-
ribopiranoside. Other sugars have been previously studied in the gas phasea;b.
The work presented here stems from a combination of chemical synthesis,
ultrafast vaporization methods, supersonic expansions, microwave spectroscopy
(both chirped-pulsed and Balle-Flygare cavity-based spectrometers) and NMR
spectroscopy. Previous studies in the gas phase had been performed on 2-deoxyribosec, but only piranose forms were
detected. However, thanks to the combination of these techniques, we have isolated and characterized for the first time
the conformational landscape of the sugar present in DNA in its biologically relevant furanose form. Our gas phase study
serves as a probe of the conformational preferences of these biomolecules under isolation conditions. Thanks to the NMR
experiments, we can characterize the favored conformations in solution and extract the role of the solvent in the structure
and puckering of the monosaccharides.
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